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TITLE OF THE INVENTION 
RESIN ENCAPSULATING APPARATUS -AN D METH OD' USED IN 
A MANUFACTURE OF A SEMICONDUCTOR DEVICE 

CROSS-REFERENCE TO RELATED APPLICATION 
5 This application is based upon and claims the 

benefit of priority from the prior Japanese Patent 
Application No. 11-035464, filed February 15, 1999, 
the entire contents of which are incorporated herein 
by reference. 

10 BACKGROUND OF THE INVENTION 

The present invention relates to a semiconductor 
manufacturing apparatus used in an assembling step of 
a semiconductor device and method for manufacturing 
a semiconductor device and, in particular, to a resin 

15 encapsulating apparatus for forming a resin sealing 

body on a semiconductor chip and resin encapsulating 
method using the resin encapsulating apparatus. 

As a package structure of a semiconductor device 
there are known a ceramics package sealing a chip-like 

2 0 semiconductor substrate with semiconductor elements, 

such as a semiconductor circuit formed thereon, with 
the use of a ceramics container made of, for example, 
alumina, a resin encapsulated package with a resin 
sealing body formed by a transfer molding method, 

25 etc., and a TCP (tape carrier package) package, etc., 

formed by dropwise supplying a liquid-like resin to a 
chip-to-lead connection portion on a semiconductor chip 
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(hereinafter referred to as a chip) with the use of 
a TAB (tape automated bonding) system. As a method 
for coating a resin sealing body on such a connection 
portion, there are the above-mentioned method for 
5 forming a package by dropwise supplying a given amount 

of liquid-like resin on such a portion and curing it 
and a method, etc., of printing a liquid-like resin of 
a given viscosity on a connection portion with the use 
of a mask. 

10 The conventional resign encapsulating apparatus 

for manufacturing the semiconductor device will be 
explained below with reference to FIGS. 1 and 2. 
FIG. 1 is a perspective view showing a resin 
encapsulating apparatus for sealing a resin with 

15 the use of a given amount extruding method. 

The resin encapsulating apparatus using such 
a given amount extruding method of FIG. 1 has the 
following structure. A resin 1, such as an epoxy, 
having a viscosity is contained within a cylinder 2. 

2 0 This cylinder 2 is mounted on the cylinder holder 3. 

The cylinder holder 3 is arranged on an XYZ drive 
section 4 movable in XYZ directions (horizontal and 
vertical directions). The cylinder 2 is connected to 
a given quantity extruding device 6 via an air tube 6 . 

25 An air pressure control mechanism is provided at the 

given quantity extruding device 6 . By the air pressure 
control mechanism, the liquid-like resin 1 of an amount 
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necessary to the sealing operation is extruded from the 
forward end of the cylinder 2 and coated on a target 
member (here, a semiconductor chip mounted on a tape 
carrier ) . 

5 At the resin encapsulating apparatus, a conveying 

section 8 is provided for setting the tape carrier to 
a predetermined position and the liquid-like resin 1 is 
coated. For example, the tape carrier 7 is conveyed to 
a predetermined position. Further, the tape carrier 7 

10 is positioned by a positioning fixing block 9 and fixed 

in place. The cylinder 2 is moved by the XYZ drive 
section 4 to a coating position on the tape carrier 7. 
While moving the cylinder 2 in accordance with an 
initially registered pattern, a given amount of liquid- 

15 like resin 1 is coated on the tape carrier 7. By doing 

so, a predetermined portion of the chip is sealed. 

FIG. 2 is a perspective view showing a resin 
encapsulating apparatus for performing resin sealing by 
a printing method. The resin encapsulating apparatus 

20 using a printing method as shown in FIG. 2 includes 

a conveying section 11, positioning fixing block 12, 
mask 13, squeegee 16, up/down drive section 17 and X, Y 
direction drive section 18. A tape carrier 10 with 
a chip mounted thereon is conveyed by the conveying 

25 section 11 to a predetermined position. Further, the 

tape carrier 10 is positioned by a positioning fixing 
block 12 and fixed in place. The fixed tape carrier 10 
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is moved by the block drive section (not shown) to a 
predetermined position and, after being lifted, pushed 
against the mask 13 set over the conveying section 11. 
An opening 14 is provided in the mask to corre- 
5 spond to a coating position* A resin 15 of a given 

viscosity is placed on a predetermined position of the 
Q mask 13 ♦ The squeegee 16 placed over the mask 13 is 

Ln moved by the up/down drive section 17 to a position 

. yj contacting with the mask 13 and further moved by the 

%j 10 drive section 18 (moved in the X direction in this 

~ case-or in the Y direction) in the X direction (or 

;f?§ the Y direction) over the opening 14 of the mask 13. 

■"g At this time, since a resin 15 is initially extruded 

;S on a position between the down position of the squeegee 

15 16 and the opening 14, the resin 15 is filled in the 

opening 14 by the above-mentioned operation. By doing 
so, a predetermined portion of the chip is sealed. 

These methods have the following problems. In the 
given quantity extruding method, since the liquid-like 
20 resin serving as a resin sealing body for the chip has 

a considerable high viscosity, it is not possible to 
control the spreading, etc., of the resin at a time 
of coating. As a result, there is a problem that 
a horizontal accuracy of the resin in the horizontal 
25 direction (X, Y directions) is lowered. This method 

is directed to dropwise supplying a given amount of 
liquid-like resin to a predetermined position to allow 
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it to be spread in its own natural way, thus posing 
a problem that the thickness of the resin sealing body 
never becomes uniform and a defective product is 
produced due to variation, etc., in sealing thickness 
5 of the resin. 

In the printing system, a given amount of 
resin (15) is deposited on the mask 13 and, through 

Q 

yj a repeated printing operation, only a given amount 

q of resin is extruded onto the mask 13 when that amount 

S 10 of resin is lowered. As a result, there occurs 

q a variation in viscosity of the resin, no complete 

q filling of the resin in a filling site occurs, 

!j; sometimes leaving no resin-filled area. This method 

j takes more resin at a time of finishing the operation 

~ 15 and more product costs. 

FIGS. 3A to 3D are cross-sectional view showing 
a resin coating section of a semiconductor device in 
the printing method using the resin encapsulating 
apparatus shown in FIG. 2. As shown in FIG. 3A, the 
20 tape carrier 10 with the chip 11 mounted thereon is 

placed on the positioning fixing block 12. The mask 13 
having the opening 14 is set on the tape carrier 10. 
In this state, the resin 15 of a viscous nature is 
extruded on the mask 13. And the resin 15 is held by 
25 the squeegee 16 and, as shown in FIGS. 3B and 3C, the 

squeegee 16 is moved along the plane of the opening 14. 
By doing so, the resin 15 is buried in the opening 14. 



In the case where the resin 15 was so buried by the 
above-mentioned method, it follows that, since the 
resin 15 is relatively high in viscosity, it is not 
fully filled at the corners of the bottom of the 
opening 14. This poses a problem of producing a 
defective semiconductor device. Such a problem becomes 
prominent in a semiconductor device of such a type 
that the protective resin sealing body and balls for 
external connection are provided on the same surface 
side . 

BRIEF SUMMARY OF THE INVENTION 
The present invention is achieved to solve the 
above-mentioned task and is directed to providing 
a resin encapsulating apparatus and method which can 
enhance dimensional accuracy of a resin sealing body 
formed on a semiconductor device and prominently reduce 
occurrence of defective products resulting from an 
insufficient filling of resin and use the resin very 
effectively . 

In a first aspect of the present invention, there 
is provided a resin encapsulating apparatus comprising 
a retaining section for retaining a semiconductor 
device, a mask set on the semiconductor device and 
having an opening at which part of the semiconductor 
device is exposed, an extruding section for extruding 
a fluidizing resin into the opening of the mask, 
a first drive section for driving the extruding 
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section, a squeegee for causing a movement of the 
fluidizing resin present over the opening which is 
extruded from the extruding section into the opening, 
and a second drive section for driving the squeegee. 
5 In a second aspect of the present invention, a 

resin encapsulating apparatus for forming a protective 
resin sealing body on a semiconductor device in which 
yg the resin sealing body and external connection balls 

'q are formed on the same surface side of the semicon- 

■ bJ 

r: 10 ductor device, the resin encapsulating apparatus 

%J . . ... 

comprising a retaining section for retaining the 

~ semiconductor device, a mask set on the semiconductor 

f% 3 

device and having an opening at which, when the mask 
4= is set on the semiconductor device, an area of the 

□ 15 semiconductor device at which the resin sealing body 

is to be formed is exposed, an extruding section for 
extruding a fluidizing resin into the opening of the 
mask, a first drive section for driving the extruding 
section, a squeegee for causing a movement of the 
20 fluidizing resin present over the opening which is 

extruded from the extruding section into the opening, 
and a second drive section for driving the squeegee. 

In a third aspect of the present invention, 
a resin encapsulating method comprises the steps of 
25 retaining a semiconductor device, setting an opening- 

equipped mask on the semiconductor device and 
exposing part of the semiconductor device, extruding 
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a fluidizing resin into the opening of the mask, and 
moving a squeegee over the opening of the mask to cause 
a movement of the fluidizing resin present over the 
opening which is extruded into the opening. 
5 In a fourth aspect of the present invention, 

a resin encapsulating method for forming a protective 
resin sealing body in which the resin sealing body 

1-3 

.a and external connection balls are formed on the same 

: ss 
1 = : 

%i surface side of the semiconductor substrate, the method 

UJ 

r: 10 comprising the steps of retaining the semiconductor 

^ substrate, setting an opening-equipped mask on the 

L. semiconductor device and exposing, from the opening, 

T y an area of the semiconductor device at which the resin 

M= 

-HF sealing body is formed, extruding a fluidizing resin 

pi 

O 15 into the opening of the mask, and moving a squeegee 

over the opening of the mask to cause a movement of 
the fluidizing resin present over the opening which is 
extruded into the opening. 

According to the resin encapsulating apparatus and 

20 method thus obtained, since the fluidizing resin is 

extruded directly from an extruding section into the 
opening in the mask, the viscosity of the fluidizing 
resin never becomes higher and it is possible to fill 
the fluidizing resin into the opening without leaving 

25 any insufficiently filled area. Further, after the 

fluidizing resin has been extruded into the opening in 
the mask, the squeegee is moved over the opening along 
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the surface of the mask to remove any excessive 
fluidizing resin and it is possible to provide a resin 
sealing body with high positional accuracy in the X, Y 
and Z directions. It is also possible to freely set 
5 the position and shape of the resin sealing body by 

the configuration of the mask and to freely set the 
thickness of the resin sealing body by the thickness of 
,n the mask. Further, since this eliminates the need to 

; f ff 

p coat a more than necessary amount of fluidizing resin 

!u 10 and thus to very effectively use the fluidizing resin, 

g Additional objects and advantages of the invention 

*q will be set forth in the description which follows, and 

jj; in part will be obvious from the description, or may 

jSj; be learned by practice of the invention. The objects 

M 15 and advantages of the invention may be realized and 

obtained by means of the instrumentalities and combina- 
tions particularly pointed out hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
The accompanying drawings, which are incorporated 
20 in and constitute a part of the specification, illust- 

rate presently preferred embodiments of the invention, 
and together with the general description given above 
and the detailed description of the preferred embodi- 
ments given below, serve to explain the principles of 
25 the invention. 

FIG. 1 is a perspective view showing a 
conventional resin encapsulating apparatus; 



FIG. 2 is a perspective view showing another 
conventional resin encapsulating apparatus; 

FIGS. 3A to 3D are cross-sectional views showing 
the steps of a conventional resin encapsulating method; 

FIG. 4 is a perspective view showing a resin 
encapsulating apparatus of the present invention; 

FIGS. 5A to 5D are cross-sectional views of 
a resin coating section in a semiconductor device in 
which a resin encapsulating method is used in a first 
embodiment; 

FIGS. 6A to 6D are cross-sectional views of 
a resin coating section of a semiconductor device in 
which a resin encapsulating method is used in a second 
embodiment ; 

FIG. 7A is a plan view showing a tape carrier 
using a TAB system; 

FIG. 7B is a cross-sectional view substantially as 
taken along line 7B-7B in FIG. 7A; 

FIG. 8A is a plan view of a semiconductor device 
mounted on a tape carrier of FIG. 7A on which a resin 
sealing body is formed; 

FIG. 8B is a cross-sectional view substantially as 
taken along line 8B-8B in FIG. 8A; 

FIG. 9 shows a practical form of a 3-rows X 
8-arrays type tape carrier used in the resin 
encapsulating apparatus shown in FIG. 4; 

FIG. 1 OA is a plan view showing another type 



carrier used in a TAB system; 

FIG. 10B is a cross-sectional view showing a 
semiconductor device mounted on the tape carrier shown 
in FIG. 10A and having a resin sealing body formed 
thereon ; 

FIG. IOC is a plan view of a mask used for forming 
the semiconductor device shown in FIG. 10B; 

FIG. 11A is a view of a cylinder of the resin 
encapsulating apparatus shown in FIG. 4; and 

FIGS. 11B and 11C, each, are a plan view showing 
extruding nozzles of the cylinder of the resin 
encapsulating apparatus shown in FIG. 4. 

DETAILED DESCRIPTION OF THE INVENTION 

A first embodiment of the present invention will 
be explained below with reference to FIGS. 4 and 5A 
to 5D. 

FIG. 4 is a perspective view showing a resin 
encapsulating apparatus of the present invention. 
The resin encapsulating apparatus is used in a resin 
sealing step in a manufacture of a semiconductor 
device. As shown in FIG. 4, the resin encapsulating 
apparatus includes a cylinder 20, cylinder holder 21, 
XYZ drive section 22, air tube 23, given quantity 
extruding device 24, squeegee 25, conveying section 27, 
positioning fixing block 28 and mask 29. 

The cylinder 20 contains a viscous resin 31 
and mounted on a cylinder holder 21. The cylinder 
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holder 21 is set on the XYZ drive section 22 movable 
in X, Y, Z (horizontal and vertical) directions. 
The given amount extruding device 2 4 is connected to a 
top section of the cylinder 20 through the air tube 23. 
5 The resin within the cylinder 20 is extruded from 

a forward end of the cylinder 20 by the air pressure 
control of the given quantity extruding device 24. 

. gg The squeegee 2 5 is made of aluminum, rubber, stainless, 

\\M 

o etc., and mounted on the cylinder holder 21 and 

■y, 10 arranged above the mask 29. The conveying section 27 

r=3 is used to convey the semiconductor device to a 

" r§ predetermined position and fixes it in place. The mask 

[t 29 has an opening 30. 

i! The operation of the resin encapsulating apparatus 

^ 15 will be explained below. 

The positional relation of the cylinder 20 and 
squeegee 25 is height-adjusted such that, taking the 
flexibility of the squeegee 25 into consideration, 
the forward end of the cylinder 2 0 is set to be higher 
20 than the lower surface of the squeegee 25. The tape 

carrier 26 sets a chip to a predetermined position by 
a previous step not described here. The tape carrier 
with the chip set there is conveyed by the conveying 
section 27 to a predetermined position and, after being 
25 positioned by the positioning fixing block 28, is fixed 

in place. Thereafter, the tape carrier 26 is moved by 
a block drive section (not shown) to a predetermined 



position and, by being moved up, pushed against the 
mask set on the conveying section 27. The mask 2 9 has 
the opening 30 in a way to correspond to the coating 
position of the resin 31. 

After the tape carrier 26 is positioned and pushed 
against the mask 29, the cylinder 2 0 is moved by the 
XYZ drive section 22 to an edge end position of the 
mask opening 30. The cylinder 20, while being moved 
along the opening 30, coats a given amount of resin 
onto the opening 30 by the given amount extruding 
device 24. At this time, a resin 31 equal to, or 
somewhat greater than, a capacity of the opening 30 is 
coated. Thereafter, the squeegee 25 is moved across 
the opening 30 to allow the resin 31 to be completely 
filled in the opening 31 and any excessive resin to be 
removed. The above-mentioned operation is repeatedly 
done in a way to correspond to the number of chips set 
on the tape carrier 26. 

Now the resin encapsulating method used on the 
first embodiment will be explained below with reference 
to FIGS. 5A to 5D. FIGS. 5A to 5D are cross-sectional 
views showing a resin coating section of a semiconduc- 
tor device in which the resin encapsulating method is 
used. In this resin encapsulating method use is made 
of the resin encapsulating apparatus shown in FIG. 4. 
The interval between the forward end of the cylinder 2 0 
and the squeegee 2 5 is set to be wider than the opening 



30 in the coating direction. Here a brief explanation 
will be given about a semiconductor device on which 
resin sealing is performed. A chip 43 , such as a 
silicon semiconductor, is set (mounted) on a tape 
constituting a tape carrier 26. The tape carrier 26 
comprises a tape and a plurality of leads (not shown) 
patterned thereon. The leads and electrode pads (not 
shown) on the chip surface are electrically connected 
by bonding wires (not shown). 

As shown in FIG. 5A, the tape carrier 2 6 with the 
chip 43 mounted thereon is set on the positioning 
fixing block 28. The mask 29 having the opening 30 is 
set on the tape carrier 26. At this time, the position 
of the mask 29 is set in a way to allow the opening 30 
of the mask 29 to correspond to a resin coating area on 
the chip 43. 

As shown in FIG. 5A, the cylinder 2 0 is moved 
to one edge end of the opening 30 and a liquid-like 
resin 31 is extruded from an extruding hole at the 
forward end of the cylinder 20. Then, the cylinder 20 
is moved from one edge end to the opposite edge end of 
the opening 30 as shown in FIG. 5B while extruding the 
resin 31 from its extruding hole. In this way, a 
somewhat greater amount of resin than the capacity of 
the opening 30 is coated into the opening 30. As shown 
in FIGS. 5C and 5D, after the resin 31 has been coated 
by the cylinder 20 into the opening, the squeegee 25 is 



moved from the one edge end to the opposite edge end of 
the opening 30 in the mask 29. By doing so, the resin 
31 is buried into the opening 30 and, by removing any 
excess resin, it forms a resin sealing body 32. 

After the sealing of the resin, the tape carrier 

2 6 is removed from the resin encapsulating apparatus 
and the semiconductor device protected with the resin 
sealing body 32 is removed from the tape carrier 32* 

According to the resin encapsulating method used 
on the above-mentioned first embodiment, the liquid- 
like resin 31 is extruded directly into the opening 30 
of the mask 29 from the extruding hole of the cylinder 
and the resin 31 reveals a high viscosity and the resin 
31 is filled into the opening 30 without leaving any 
unfilled portion at the corners of the bottom of the 
opening 30. Further, after the liquid-like resin 31 
has been coated into the opening 30 of the mask 29, 
the squeegee 25 is moved on the plane of the opening 

3 0 along the surface of the mask 2 9 to remove any 
excessive resin 31 and, by doing so, it is possible 
to form a resin sealing body 32 with high positional 
accuracy in the X, Y, and Z (height) directions. 

The position and shape of the resin sealing body 32 
can be freely set and the thickness of the resin 
sealing body 32 can be freely set by the thickness of 
the mask 29. 

According to the resin encapsulating method used 



on the first embodiment, even in the case where the 
resin 31 has a relatively high viscosity, as at the 
printing system, when the liquid-like resin 31 is 
buried into the opening 30, the resin can be fully 
filled into the corner edges of the bottom of the 
opening 30. Further, it is possible to improve a 
positional accuracy in any direction of the resin 
sealing body 32 formed at the tape carrier 26 and to 
use the resin 31 effectively. 

The resin encapsulating method used on a second 
embodiment will be explained below with reference to 
FIGS. 6A to 6D. FIGS. 6A to 6D are cross-sectional 
views of a resin coating section of a semiconductor 
device in which the resin encapsulating method is used. 
In this resin encapsulting method, use is made of the 
resin encapsulating apparatus shown in FIG. 4. In this 
embodiment, the extruding hole, of the cylinder 2 0 
and squeegee 25 are arranged near to each other and the 
interval between the extruding hole of the cylinder 20 
and the squeegee 25 is set to be shorter than a length 
of the opening 30 in coating direction. The resin- 
sealed semiconductor is the same as that of the first 
embodiment . 

As shown in FIG. 6A, a tape carrier 26 with a 
chip 43 mounted (set) thereon is set on a positioning 
fixing block 28. A mask 29 having an opening 30 is set 
on the tape carrier 26. At this time, a position of 



a mask 20 is set to allow the opening 30 of the mask 29 
to correspond to a resin coating area on the chip 43. 

Then, as shown in FIG. 6A, a cylinder 20 is moved 
to one edge portion of the opening 30 and a liquid-like 
resin 31 is extruded from an extruding hole of the 
forward end of the cylinder 20. Then the cylinder 20 
is moved from one edge end to an opposite edge end as 
shown in FIGS. 6B and 6C while extruding the resin 31 
from its extruding hole. A somewhat greater amount of 
resin 31 than the capacity of the opening 30 is coated 
in the opening 30 from the extruding end of the 
cylinder. At this time, the squeegee 25 is located 
near to the cylinder 20 and, just after the resin 31 
has been extruded from the extruding section, the 
squeegee 25 is moved from behind the cylinder, that is, 
moved from one edge end similarly to the opposite 
edge end along the surface of the mask 29. By doing 
so, the resin raised from the surface of the mask 29 is 
fluidized by moving the squeegee 25. Further, any 
excessive resin 31 raised from the mask surface is 
removed by the squeegee 25. In this way, just after 
the resin 31 is partially extruded into the opening 30, 
the resin is moved by the squeegee 25 and, through such 
resin f luidization, the resin 31 is readily filled even 
into a hard-to-fill portion of the opening. 

By doing so, the resin 31 is buried into the 
opening 30 and, through the removal of any excessive 
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resin, the resin sealing body 32 is formed. 

After the resin sealing has been effected, the 
tape carrier 2 6 is removed from the resin encapsulation 
apparatus and a semiconductor device protected by the 
5 resin sealing body 32 is taken out of the tape carrier. 

According to the resin encapsulating method used 
on the second embodiment, the liquid-like resin 31 is 
Jfi extruded directly into the opening 30 of the mask 29 

from the extruding hole of the cylinder 2 0 and, 
; M 1 10 therefore, the viscosity of the resin 31 never becomes 

5 higher and the resin 31 can be filled into the opening 

P 30 without leaving any unfilled portion at the corners 

■ fy 

U: of the bottom of the opening 30. Further, just after 

rh the liquid-like resin 31 has been coated into the 

j = 

" 15 opening of the mask 29, any partially raised resin over 

the plane of the opening 3 0 of the mask 2 9 is moved 
by the squeegee 25 and, without leaving any unfilled 
portion, the resin can be readily filled into the 
opening 30 through resin f luidization . Further, while 

20 the liquid-like resin 31 being coated into the opening 

30 of the mask 29, the squeegee 25 is moved over the 
plane of the opening 30 along the surface of the mask 
2 9 and removes any excessive resin 31 and it is 
possible to form a resin sealing body 32 with high 

25 positional accuracy in the X, Y, and Z (height) 

directions. The position and shape of the resin 
sealing body 32 can be freely set by the shape of the 



19 



:0 



mask 29 and the thickness of the resin sealing body 32 
can be freely set by the thickness of the mask 29 . 

According to the resin encapsulating method used 
on the second embodiment, even in the case where, as in 
5 the case of the first embodiment, the liquid-like resin 

31 has a relatively high viscosity, as at a printing 
system, when the resin is buried into the opening 30, 
the resin can be fully filled into the corners of the 
bottom of the opening 30. Further, it is possible to 

10 improve the positional accuracy in any direction of the 

resin sealing body 32 formed at the tape carrier 26. 

The semiconductor device manufactured with the use 
of the above-mentioned embodiment will be explained 
below with reference to FIGS. 7A, 7B and 8A, 8B. 

15 FIG. 7A is a plan view showing a tape carrier using 

a TAB (tape automated bonding) system and FIG. 7B is 
a cross-sectional view as taken along line 7B-7B in 
FIG. 7A. 

A resin film 41 constituting a base material of 
20 the tape carrier 26 is formed of a plastics insulating 

material, such as a flexible polyimide resin and 
polyester. The resin film 41 has a band-like configu- 
ration. Feed holes 42 are provided at predetermined 
intervals at both side edges of the band-like film and 
25 used for moving the film in a longitudinal direction. 

A chip mount opening 44 is formed at central area 
in a width direction of the resin film 41 to mount 



a chip 43 there. Elongated trapezoidal openings 45 are 
provided at predetermined intervals around the chip 
mount opening 44 to correspond to respective sides 
of the opening 44. Leads 4 6 are formed between the 
central opening 44 and its circumferential openings 45. 

The leads 46 are usually formed by patterning, by 
means of etching, a metal foil, such as Cu, attached 
to a whole surface of a film. The thus formed leads 46 
have an interconnect line width and interval adequately 
smaller than those of ceramics package and can be 
formed with high accuracy. The lead 4 6 comprises an 
inner lead section 47A connected to the chip 43 and 
outer lead section 4 7B supported over the circumferen- 
tial opening 45. The forward end of the inner lead 
section 47A of the lead 46 is connected by a bonding 
wire 49 to a connection electrode 48 on the chip 43. 
Those connection electrodes 48 are comprised of 
a plurality of pads arranged on the chip 43 or bumps, 
etc., formed on the pads. Further, the connection 
electrodes 4 8 are regularly arranged along respective 
sides of a major surface of the chip 43. For this 
reason, groups of leads 46 connected to the connection 
electrodes 4 8 are so arranged as to have the same 
pattern. In FIG. 7A, an example is shown in which 
the leads 46 are derived out from the chip 43 in four 
directions. There is some type in which leads are 
derived from opposite two directions. 
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The tape carrier 2 6 connecting together the 
lead 46 and connection electrode 48 by the bonding 
wire 49 is set on the positioning fixing block 28 of 
the resin encapsulating apparatus shown in FIG. 4. And 
5 by the resin encapsulating apparatus the resin sealing 

body is formed on the tape carrier 26 including the 
_ chip 43. 

FIGS. 8A and 8B show a semiconductor device of 

-■ I n 

™f such a type that leads are derived out in two 

^ 10 directions. FIG. 8A is a plan view showing a semicon- 

3 ductor device mounted on the tape carrier and having 

O a resin sealing body applied thereto by the resin 

■ i 

,M= encapsulating apparatus shown in FIG. 4, and shows 

. JS 

O a state in which the resin sealing body is shown in a 

15 see-through manner. FIG. 8B is a cross-sectional view 

substantially as taken along line 8B-8B in FIG. 8B. 

In FIGS. 8A and 8B, a chip 43 is joined by 
a bonding agent layer 61 to an area including a chip 
mount opening 44 of a resin film 41. Connection 
20 electrodes (electrode pads) 48 on the chip 43 are 

arranged in the chip mounting opening 44. The leads 4 6 
patterned on the resin film 41 and electrode pads 48 on 
the chip 43 are connected together by bonding wires 49. 
The resin sealing body 50 covers a central area 
25 of the chip 43 with the chip-to-lead connection portion 

as a center. A soldering ball 62 is mounted at any 
given places on the leads 46 on the resin film 41 



and comprised of an external connection terminal. 
The surface of the lead 48 is covered with a solder 
resist 64 except the soldering ball 62. 

The height of the resin sealing body 50 is 
so formed as to be lower than that of the soldering 
ball 62. This is because a connection to an outside 
is made by the soldering ball 62 formed flush with the 
resin sealing body 50. In a practical dimension, the 
height from the surface of the lead 46 to the top 
surface of the resin sealing body 50 is controlled in 
a range of 0.175 mm ± 0.025 mm by the resin 
encapsulating apparatus and method shown in FIG. 4. 
Further, the height from the surface of the lead 46 to 
the top surface of the soldering ball 62 is set to be 
about 0.5 mm. 

With reference to FIG. 9, an explanation will 
be made below about a tape carrier used in a resin 
encapsulating apparatus shown in FIG. 4. FIG. 9 is 
a plan view showing a practical form of a 3-rows X 
8-arrays tape carrier 26 used in the resin encapsulat- 
ing apparatus shown in FIG. 4. The tape carrier is 
sequentially covered beneath the cylinder 20 and a 
liquid-like resin 31 is coated on the tape carrier to 
provide a resin sealing body 50. 

In this embodiment, the resin sealing body is 
formed, as designed, by the above-mentioned apparatus 
and method and it is possible to provide a resin 



sealing body of high dimensional accuracy. By, in this 
way, coating the liquid plastics resin, such as an 
epoxy resin and silicone, onto the chip mounted on the 
tape carrier, the chip is protected from any mechanical 
stress and various environmental conditions and can 
ensure the reliability of the semiconductor device. 

With reference to FIGS. 10A, 10B and IOC, an 
explanation will be given below about another semicon- 
ductor device manufactured by the above-mentioned 
embodiment . 

FIG. 10A is a plan view of a tape carrier using a 
TAB system. FIG. 10B is a cross-sectional view showing 
a semiconductor device formed with the use of the tape 
carrier. FIG. IOC is a plan view showing a mask of 
a resin encapsulating apparatus used for forming such 
a semiconductor device. 

The chip shown in FIGS. 10A, 10B has a structure 
such that leads are derived out in two opposite 
directions. As in the case of the tape carrier as 
shown in FIG. 7A, a resin film 52 serving as a base 
material of the tape carrier 51 is made of a plastics 
insulating material. The resin film 52 has a band-like 
configuration. Feed holes 53 are formed at predeter- 
mined intervals in a longitudinal direction at both 
side edges of the band-like resin film A chip mounting 
opening 55 is formed at the middle of a width direction 
of the film. Elongated trapezoidal openings 56 are 
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formed at predetermined intervals around the chip 
mounting opening 55 in a manner to have each side of 
the opening 55 correspond to a corresponding opposite 
side of the opening 55. 
5 Leads are formed at those areas between the 

central opening 55 and the openings 56 around the 
central opening 55. Leads 57 each comprise an inner 
lead section 57A connected to a chip 54 and outer lead 
'j^ section 57B supported over the circumferential opening 

10 56. The forward end of the inner lead section 57A of 

D the lead 57 is connected by a bump 61 to a correspond- 

ed ing connection electrode 61 formed on the chip 54. 

M In FIG. 10A, a mask 58 is shown which is set on the 

□ tape carrier 51. 

~~ 15 A tape carrier 51 with the chip 54 mounted thereon 

is set on the positioning fixing block 28 of the resin 
encapsulating apparatus shown in FIG. 4. And the mask 
58 as shown in FIG. 10C is set on the tape carrier 51. 
At this time, the opening 59 of the mask 58 sets the 
20 position of the mask 58 so as to correspond to a resin 

coating area on the chip 54. And a liquid-like resin 
31 is extruded into the opening 59 by the resin 
encapsulating apparatus and any excessive resin is 
removed with the use of the squeegee 25. By doing so, 
25 as shown in FIG. 10B, a resin sealing body 60 is formed 

on the chip in a manner to cover a connection area 
between the chip 54 and the forward end of the lead 57. 



The cylinder of the resin encapsulating apparatus 
as shown in FIG, 4 will be explained below with 
reference to FIGS. 11A, 11B and 11C. FIG, 11A is 
a view showing the cylinder mounted on the resin 
encapsulating apparatus shown in FIG. 4. FIGS. 11B 
and 11C, each, are a plan view showing extruding 
holes (nozzle section) of the cylinder of the resin 
encapsulating apparatus shown in FIG. 4. FIGS. 11B 
and 11C are enlarged views showing the nozzle section 
of the cylinder. 

The cylinder 2 0 extrudes a liquid-like resin from 
the nozzle section provided on the forward end 62. 
A plurality of nozzles are usually provided at the 
forward end 62 of the cylinder 62. As shown in 
FIG. 11B, three linear nozzles 63 may, in some case, be 
provided at the forward end 62 of the cylinder 20 or, 
as shown in FIG. 11C, a plurality of nozzles 63 may 
be arranged, in some case, in a matrix array on the 
forward end 62 of the cylinder 20. Though not shown in 
Figures, a single nozzle is, in some case, provided at 
the forward end of the cylinder 20. The cylinder 20 
serves the purpose of uniformly coating the liquid-like 
resin while being moved from one edge end to the 
opposite edge end of the opening of the mask and it is 
possible to achieve uniform resin coating by using more 
number of nozzles. 

In the resin encapsulating apparatus and method 



of the present invention, the wettability of the 
fluidizing resin can be positively secured and it is 
possible to achieve less use of the resin. The present 
invention is directed to a method for manufacturing 
a semiconductor device using the resin encapsulating 
apparatus and method. 

In the resin encapsulating apparatus shown in 
FIG. 4, the fluidizing resin supplying cylinder 20 and 
squeegee 25 can be separately driven by separate drive 
mechanisms* That is, such drive device may include 
a first drive section for driving the cylinder 20 and 
second drive section for driving the squeegee 25, that 
is, two drive sections. By doing so, it is possible to 
obtain a wide operation of the sealing head. 

According to the present invention as set out 
above, when the resin sealing body is formed on the 
semiconductor device, it is possible to remarkably 
improve the XY-and Z-direction dimensional accuracy of 
the resin sealing body and to prominently decrease the 
occurrence of defective products resulting from an 
insufficient supply of the resin. Since it is possible 
to obviate the need to supply a more than necessary 
amount of resin, the resin can be used very 
effectively. 

Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects is not limited to 



the specific details and representative embodiments 
shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents. 



